PATENT ABSTRACTS OF JAPAN 



(1 1) Pub I i cat ion number : 05-267760 
(43) Date of publication of application : 15.10.1993 



(51) Int. CI. 




H01S 3/096 
HOIS 3/18 




(21 ) App I i cat i on number 


: 04-063970 


(71) App I icant 


: FUJITSU LTD 


(22) Date of f i I ing : 


19. 03.1992 


(72) I nventor : 


MIYATA HIDEYUKI 








0NAKA HIROSHI 








CHI KAMA TERUMI 



(54) DEVICE FOR DRIVING LASER DIODE 

(57) Abstract: 

PURPOSE: To obtain a laser diode drive device 
which is stabilized in quantity of light frequency 
deviation without deteriorating in frequency 
response characteristics. 

CONSTITUTION: Light emitted from a laser diode 101 
which is under the control of an operating point 
stabilizing means 104 is detected by a 
photodetect i ng means 103 through the intermediary 
of an optical interference means 102, the 
frequency deviation of the emitted light is 
detected by a light frequency deviation detecting 
means 105 : and the laser diode 101 is controlled 
in bia? or temperature by an LD control means 106 
so as ;ndke the frequency deviation of Wght 
coast sr--. in quantity. 
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102 LTg*#© i o 3 -es*t, »f^^KS<b«l 
« (10 4) ftfrf>ixX^Z>\>tX^ ftm&&U&&$: 
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1 

icttofcT#3fc£ffla+S5te^#^a(io2) 

3^(103) 

u-^y^jj— K(101) <0»fej&&±E3WB«*#S»J» 

^ jfes^c^a(io4) 

Mbft^SeSfti^aic J; o T±Eftffcj&<DS*{fcM»j&s 

ffi^a<105) 

Sic** j: SK-LEi'— K(ioi) o 
[Ii^^2j ±E#£<0j£«:*ji6*raifefttt. ±15 

ffi«*»-CK{fc*-fr-5«Hft*®»(405) &{£JS)& 
K«)*fMS»XI*±E#^#*a^i!P«r 

e l d n » ^a k x o r si $ *t 6 ± urn mmv> * s $ 

©i/-f^t- K0>BEftKB o 
»■(?«> 5. 

±iBitsasc^a^tti^©rtv ±K«#*a*»e>«>« 



(2) #B8¥5 - 2 6 7 7 6 0 

2 

±ELDf$JtiP¥att. KV«&ttXrtSS»ffltBfeffl[tf!)l» 
tcfB®^ i/-t'/-f KOKHj&B. 

[§s*jI6] j:iE»ffjsesft^att. ±Eg#^a 

®8& (1002) 1 4r*tr C t £ -T 5 l:ie«o 
t^^-f a*-— K©B2»»Bo 

7 ] ±BLDWf8lilffi^-fy-{ 

±E»f£j&3cfiffc#*att* ±Eu-if ^-f at— K©i&« 
fcjPJfftSCttJ:^ ^i^-f^ at— K<DS»fi38t 
**W*«rfir fct6M#9 3 XI* 6 tcE**> 

\s — J #¥<< =*— K©8BfttKB 0 
J?0 [gf^3S8] ±E*Ti*#aii*ffl*ft#8 , J«Ftt*S5 

v te ti&«j fcifrte & * 2 mm^m^t & m a l . 

RtrtB2«>S5te»<702.703) "Cife 9 , 

c u--4/u«ca<5i^-c±E»««»«#*tttts^a* s »f^ 

? "=i 9 ] ±E*^**9tt3teffl«»#8U«tt* £ *i. 
&t>*^2(OS^(702,703) 

c u-</utca<5v>r±EK)^3c^k^aRo : ±E3fe® 

6 CietO u-^y-f ^- KOSZftlSB, 
[It^^ 1 0 1 ±E£S 1 2 <o£3fc2£ (702. 703) 

<c«»*fir5 e8B)3fea*«l»lHlB(709) $r$blc<l^fo 
- K^KIHiSSB. 

•f^^ — ^^^e — y (hJSS(6U) £$*e>K<l;t, 

HS-^ — ^^^---^[HlSS-Cfl-^J^nfc^ — ^^li, ±E®b 

fr#.jcS{t#axii±ELD*j»#aic»a*ii6c t 

^^ift i i-SW** 3X14 6 i:EtO u-#y-f af- K 

og^ib^Bo 

[11^^12] ±EU— ^y-fsJ— Ktt3««»flf» 
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W(z#M3Jxfc«a^ite&tt*Jfcg»1\ &*Ic2*Jti-$ 
±f5S7fe^©. ±ffi»ft*£Jc«ffc#a* ±i&3fcJ3i&a<l 

4] ±geu-f ? y^3t— Ki*iaaW;te> 

±f£3t: z Fi^¥aii. ±15*1^— K^5>OffiW 
ttfc#MSixfc«a<0*&afcMlcg*1\ lc*Ufci--5 

±!eg#^aii±f5u--? ; y^ a— K<o»»wi5i:Tias: 
W£.6ix* 

39 1 kse*o -?y ^ Koran&B. 

[9l*ai 5] ±ffi3t ; P»^afw*S»t5±fE*ft<DU 

»t6«ao>±se«FS*ojft4:*^**jH«aiC'ttt^*x- 

1 6 ] J: i ffi#!tttSsfef4*»»a*±.^*MIW 
^*y>r K<?aZMttB<. 

7] ±f55t : p^a^io(t^±i5^[a^^ 

— K«>*»f^jR^±E3feS«a#»J#tt^*3 
(t6^iiO±K#^^.^^^-x6^i£aic^:iXH£ f ix- 
£ 9 K±lB*»f1M£#SfiflsS;tx* C <!: t 

fb^B« 

[S8#>1 1 8 ] 2EB«#^S^v^rH»ase«Xli:tt 
«KSJSix$u-ify-<^— K(20i) 

^(202) *j»A*ix. xfflaa^BWtt^fieofc^p** 
*a*-r6*T»#a(203) 

«*T##aA»e><0R**#*rgtt, ttil&EB$ix6§ill 

0? 1 /4&^^(204)RU : ^2O©3t^(205) £ . 

i ftt«B 2 ©a**a (20 

6.207) 

8£S3 1 2 <DgM^aA*&««***0>»*#*>?> 

'&btiz>mmzm<5^x* ±aa a— k(2od 
o»ffjfe*s±E*jB»a#8'J»tt<ott*fiaxtt*/j*ttic 



(3) #88^5 - 2 6 7 7 6 0 

.■atj&i-sftHifta^-a-rsj: 9«c ±seu— vy**- 

- KO««Htta3U*±K*^#*a(203) 
lw»3B*AM't5«ia^a(208) 

±SB*=F*^a(203) A»e>0>a«**rg»1\ *<Ofc&m 

ttt««*i=tt»-r5»3os*^a(209) 

±f2f§iS^a(208) (Cj:or±fau-^y^^- K(20 
l) ©IBf^jR«)Sfi<fcH»* s lTtoix-Ci^ti:-e, ±fB 
^5 3<O§5t^a(209) ^b<om^l-§-lCg-5V^-C#biX 

s±flBa»»^*3»fi<o^tti«^6*Haa«»««:« 
70 tti-r65tisKa<i^s^tib^a(2io) 

ix-ipy-f K(20i) r^xii«a«ic»ai-6 

LDfflW^a(211) £ £{/$;t7t C £ Sr4$f&£ i"6 u- — if 

9] KWii^ics-s^rsftaawxttte 

«Se8l$;lx6 I'-Ify* K(20i) t , 
ttu— tfy-f*— K^6<03fc£gf1\ rt8i:»2fl)i/ 
4&£J£<301) #»ASix. »Htta#S'M#tt^ttofc 
^£ft&£^*3fc^i^a<302) 
J?0 8£ftT##a*>6<0£M5££gt-K ttg#;&fi£*x6$&l 
/4l£g&(204)&l>'£5 2<D{g7t^<205) t . 
»«20«***>&<02«S©#&**gtt % 2-*cOt£ 
»«S:«««*Jc8C**r-5SB 1 RC/B 2 <oa**S (20 
6,207) 

«jb i a vib 2 g * #a 6 <^ «isc« * o s a* <b 

»&*i-5»«i:S^^t, ±I2u-ify-f *h- K(20i) 

.o©f^^ds±fe3fe^i6a#su#tt<om*m^«^mtc 

- KO»«SJ6K^^±E#, : p» 5 *a(302>- ^^is&«fe 
50 «cttafc*»tt6«»#a<208) ^ 

±l55fe I fi^^a(302) A»P>oaa**:g*t*SB3 0iH3fc 
^(303) i:, 

o)fe^$rm^^-»cS!^-r5^3<Dg3t^a(209) 

±iE«a^a(208> *r j;ox±fau-if y-f k(2o 
o <o»f^jft»ss{i:«!iw* J fft>ixTt^t>i:-c, ±ta 
* 3 co g * ^a (209) a> e> ^ m # s -5 v > x » e> t\ 
6±fsaa*<o*»«^«9tt*»€>*fflaa«»ftS:» 
^ tt3-r63fc@Ka(s^a^ai^a(2io) 

LD^JP^a(21l) it«ifcCt«:**it5l/-f 
y* KcoiB®l3£@ 0 

isi53ft^2 oj ±ta^-ify^3f— Ktt«a«x.e> 

ix, 

±se3t i Fi^^art. ±re*^-if y-r a— Kd>e>0%*: 

±ffi^lOl/4KSteRO t ±SSm2(D{S^^(i, ±12 

so ^^F^a^^^^s^t^^gtt. 
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±SE»3^g*^ai*. ±lS*T#^a*»e>*>»a»3te 70 
±iE3fcfflSS«»attffl¥artt* ±8B»3<D«3fc^R^ 

i 9icga^(ou-if y-r^— Ki>anu>ftB. 

[SSjfcl 2 1) ±ffl u--^y-f KA»60*<0-ffl 
3m±K*3^g#^aA»b«5«««*K:S<s^-c* ± 
K©SB«tta*A*WJfc«lcK»bSfb6 

i ®>#a$ a fflfl^a £ $ e> icffii * fc c <t % t -r 6 n 

[0 0 0 1 ] 

<^a 

fpffl 

[0 0 0 2] 

[0 0 0 3] Wxrtf, *a«*>^^Afc LT» ^fc-u 

*) ic**#a«v*^A*£*i-re>n6o :<ofsk^ 
^c-ctt. awsn*'**^-*© roj xii ru <^2 

ttft*:« l Httft f ! Xd:!B2/iI£&f 2 lc£fbi*-£<b 

[0 0 0 4] C I/-fy-f*-Ki#«)8*8E 



4$B8¥5 - 2 6 7 7 6 0 

e 

©ffiBaat-cffsgu-ct* ssifis, en*>*^*ffltt» 
[ooos] z<o^ti\x\ ycmm^xTj^n&iB^^te 

■fr -6 fc <D M » & W * s B * $ ti 6 o 
[0 0 0 6] 

fflOfc- M»«fi$rffi*Lfc M¥3- 2 3 3 4 6 7 
<^-C«u u-i^y^^- K^3teJBK»«»a* s -S«w/jt 
o£9. T^aatlcMLT u-tP^'f si— Klcffc 

#a$r»6«fc5K:LT^$. 
[0 0 0 7 ] 

1589W**LJ:9 £i-*»S] L*»U -Ltfitf><i: 9*c 
[0 0 0 8] *^B^©l6*jit, i^— U-'^V aj-— K^Sife 

[0 0 0 9].. . - 

♦BKaiStuSU'— ^y-r^J— Kl 0 1 ir, i^— 

- Ki 0 1 d*5><0*«:git, ^S&a^SiJ^tttct^o/t 

WJfttB^tSftTWai 0 2 OE^*36«rS 

#t. *<o*»KS:««m*«=K*'r6a*^ai o 3 
t. *f»*aio2i:*5*t6i/- 

^fb¥aio4i:. Bi^icSfb^ai o 4ic<toT± 
ie»»jR<oScS^b«w* s fffc>^Tv^6ti:"c, a**a 
i o 3^b©tt*«#ica-5ft*ffla»«»a4:tta-r 
6ftH8»«8ft«aifaio5fc, ^i&a®^a^ 
tib^ai o sicj:9»ai*ixfc*«Kaa»a**-*«c 

*5J: plwU~i^y>f at— Kl 0 l©/<-fr^XttM 
[0010] 02 tt^%^© 7h- KOSHiS 

-K20U, K2 0 1 ^e><D3fe$rS 



T 

it, rt«fc»i<B«#-r2 o 2#»as*u itmfe&fr 

SWttfCttofc^***^*^**^**^ 2 0 3 £ . 
*T»fS2 0 3*»6WKJtft*S«t, KM#:&ili*ix6 
Si <0 1 /4i£:&«2 0 4WM2(O^2 0 5 £ , 

<0*Sa«*«««*lcSC«i-69* 1 &0=S 2 <^S:5t^-© 
2 0 6. 2 0 7 i:, ilW^2^fS2 0 6, 2 

*y*f*- K2 o i o»ff#.*5±iE*H»»# 

6«t9t:, u-1fy-f K2 0 

^F*^©2 0 3 0=F#»ttlC»»«:A*tt6»31^R2 0 
8^ *=P»^a2 0 3d»e»^3Sig**S»t, *<Dft%i 

st Mfif ca»t 6» 3 oa*f a 2 o 9 1 , 

^8:2 0 8i:J:otu-f ^3l- K2 0 
£«ffc»J8PMTfcnT^5fcfc-C. S3£>£#^©2 0 

a«tb^©2 i o mw-i%mtmmm<nm<Dm&m& 

-K201h Ri/-f^ a— Kd*e>©36*Stt, 

&icS2<d 1/4SM3 o i a?»A*iv 

»J#tt4CtS^fc^^^a*i-5*^P*^ik3 0 2<b. 
#^#M-3 0 2a»e>*>R**#4'£«** KI#:&©i**t6 

Si 0 4 £05-g ; *(oa3fe i r»2 0 5 

3R-2 2 0 5 A»f><D 2 Sit, 

©*a«*«*c«*icKS-r as i ro^« 2 <os*#a 

2 0 6, 2 0 7 t, ^lR^2OgjfefS2 0 6, 2 
0 7)a^<D«*«*<D|iJ*^)&»?>»6iX'5««*-a^^ 
T. l^-f^ 3j— K 2 0 1 <D»f£jfe*S±ffi#HBt»# 

6ct9(c, i/-f y-f t- k 2 o i o»Msaxtt* 
Wf8 3 o 2«^«i»ttic»ia*^it*»a^sk2 o 

*T*#ik3 0 2^b<OiSi®5fc&£lt$S3£>{l 
^3 0 3 ^:, ^3Oli^3 0 3^f>^>/j:<i:il 
«B0>*fcS»t. *©*a**«*«*fcK»-*-6»3 
<Dg3fc^& 2 0 9 t s »a*»2 0 
-ft-K201 <D«lf^jS0S56{b«l»^ff*>nXV^<* 
<tT. ^ 3 WS^e 2 0 9 3i> P> <Ol5afl^l:I<5l>T 

ft*tttts-r**H«»«»s«a^a2 1 o 

821 U 
10 0 12] 



(5) #BB¥5 - 2 6 7 7 6 0 
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[0 0 13] 

w*>* 1 1 mmmz^-r i«— yy* a— k«o 

[00 14] u-^y-fTl-- K4 0 1 A»?>ttJ^*ixS« 

:^)tT-^ D h fl\ aKiSttS^t-^-^Din^ 
r 0 j xii r 1 j o 2ttB»c*tiCL-c l omW)\s\&4 
0 2**6tti^$ft-5ffiWi«acfwa<5^-c, ■£<*> 5^8* 
*s*i®»»f 1 xi*#2«Staf2 (c/sj&a^ss (f 

SKW $n$ 0 )tr-^ D h C^t^f-^^ 

^ [0015] is—??* K4 0 1 d»S>«)M*' 

fltai-fcite^iMM 0 3.^tti*S*L* f ftttffl** 
[0016] 3fe^F»4 0 3lj:, tpy^af— K4 0 

i^ex7>M^.rffft^%Ho ^rSttr. &i£i-£ft^i£a 
^SU^tt^tto-fc^JfeHr $rtti^^5o £#3§4 0 4 

jtf [0017] *SM!iWeflu u— -tr^-f sr^V'tf 0 1 ic 

J5K»®aS4 0 5 fclSlJ«*ttlH]I»4 0 6*s. «a«#E 
LKa<5^*C* u— ^yw*— K4 0 1 ©»f^jR 
*»«»fo) * s *=f*»4 0 3^*5*t6 3t«fta#giJ 

[0018] &mm%m& 4 0 514. mm 

iL] ^^LT u-f^t- K4 0 l-4>XfiflttftX 

ii* : F*»4 0 3fcjs»tsT#»*t«fl«aT?«fl:3 

^•Cfo»3. i^^lOOHztfc^ 
[0019] f^^«K!H8S 4 0 6 (1. 4 0 

4*»5><0tt*«*E L &(Sffltt«tg«4 0 5^e><0%fi 

t\ i£A&^m§S4 o st>*c>e>ftmtotiizimm\~izm^ 
fcttzmm-rz* $e>*c, pi^^k[3^4 o 6«. ma 

y-f K4 0 1 ^%tS®KaX!43t : P^Si4 0 3 IC^6 
5^ »t6=F*»ttJC««ia**Mt6. 



[0 0 2 0] 0 5lii'-f^*- K4 0U Utti 
tSCt #T-# 6 3tg*$D F BUlz-fy^f tf— K<OtS 

SttJBS 0 ids*t^DFBS (#*«S5!) aju-lfy 

t§->7 h^,5 0 2 ^ft5^^l^-f ^ 0 3^; 

*J«U SBfflHctt£as«5 0 4*. SffiWlCtt^W 

4x6, *ffi«o*A«)««5 0 6lc»«i-5«fllSr I C 
£ ffc U £Sti!l<Z>ftS<0«« 5 0 5W5 0 7 KflMM" 
$m$E£l S t»-t-*. «L ^5 0 8W5 0 9(^ 
tt»5 0 10ffi#K*/fi3*lfcARIB (SBRJfK) £S 
i\ 

[0 0 2 1 ] m6teLDmm\Bfe4 0 2«wj3l1-S««B 
T-£>£<> ft^6 0 1 fr'^W K4 0 1 <Oi&^£ 

ff ww*^ e. o i it. 6 o 2 i;a^ l 

[0 0 2 2] /<-f T^fpJ?§6 0 3^fj«fe^il6'Mr 
****** ^<7)-^t^ ^ •i' 6 0 4 LT l/-f 
y-f K4 0 10>-fr*f K5 0 S&^S 0 7KA*JU 

UWe-f 6 0 5S:*ttty^-«fi5 0 6i: 

[0 0 2 3] mffl\E\&6 0 6li. T-??<j3m*6 0 7 
CA^t/cr-^ (D in ) — €*l6<D«§Sfl« 

'^.i'*— ««5 0 6 twA^i-^o 
>t0 0 2 4] ^7^WA^r6 0 9CA^ 

Lfcm?fc4>. ^yp/aio^u^y; -a* 5 

0 6 *C««Sn6 0 ' 3E0IIBI&6 0 6«CfrK&t*-a*tP>^ 
fc^ — ^<i"fr=*ls]BS6 1 11*. AlDT — f D in Ul*5»* 

0 4 Sr^LT-fr-f KRS5 0 5&T/5 0 7 K £ tt, £ 

[0 0 2 5] t — ***.^*Eli»6 1 1 , — 

1 2WAPCAMr6 1 3(coi^Tf*£ 
bicftifii-*. BtfH4fc:H!K {&/Sfc$S*Si8g4 0 5& 
^m^ttffilElSS 4 0 6 # u>— *f y ^ t-K4 0 2 

MWRLi ftO c f^llttS@8S4 0 6^e>OfHjSPl|L 

2 04CO||^|X^$ix6 J: ^{CLDS2®blHlSS4 0 2 

[0 0 2 6] ZOmfoW-et*. ««S»M§4 0 5**6 
<O0)^L X HLDffiibla]K4 0 2<D'MT*$iJ(£)A*} 
^6 0 91;^$^ l^^^i6lHl8S4 0 6 
^L 2 li«a®©I^IA^^6 0 2(Cg^$4x^ 0 C^<fc 



(e) ^Bfl^S - 2 6 7 7 6 0 

. 10 

[oo2 7] isatt3Sfi»4 o 5&t/i^)ntttt[s] 

S£4 0 6 A*3fc=F8«4 0 3lcfclt6 : TFi**tt*MWr$ 

»3fiHfils]854 0 6A»P>0)MiaiML2 i4(0««^ 
£ix-5 J: 9»-3fe : F*»4 0 3 *c»tt3*L6 r (c J; 9 . 

70 [0 0 2 8] £*l&©»aft<Oft*ttfcK3E*ft& LT 

[0 0 2 9] ±jje«>j: 3jceffla»«»4 o 5 a 

l> # fHl#!&fc[E]S&4 0 6dSi^-lfy^ t-K4 0 3fl)B» 
AftMBLO^ttt, H4cott:^S§4 o 7<r>% i <r> 

4 0 4d»bttl*S^$««*»E LOiS 

[0 0 3 0] ^lt, lfctfcg&4 0 7^(b LD§E®llHl5S6 
0 7<0'<-fT*&!8JA*>a8^6 0 9— f*. ±iB2o<Dfg 

[00 3 ij ^-:-o«ia©AI*W«»fflcov\rttT(c: 
Ufc^^-^o B 7 «) Attia4 0*f »S4 0 3 t y 

»3§4 0 3itt7r/y • ^a-=F*»ds«fflSixfc 
[0 0 3 2] &y?7<Dni&k&m<D2<><D&& 

LTV^ (tl^-r6^2<O^JSfi^#^) . KlojlfiM 
^ X(i. ||«lXrtfl6*l©ttS«)^-rix^— *05»tto*ds 

[0 0 3 3] ft*»$£4 0 3t It^y'^xyy^ 
[0 0 3 4] — 3feT^S&4 0 3^1X77^!) • ^ 



(T) 
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(00351 *3Si£Wwi3^*ci*, ia 4 <o u— tHy-r * 

(C. *i\ B4affiffi&a£«4 0 5 &l3#ltttt[ElK4 
0 6*5, l/-t7-ft-K4 0 lOBM^fifSA 
0 3«£:fclt6B 7©AXIiB8^A«<D#«tt»#M» 

{zttiz-Q-tzx j^mmzft?* z<D£oteffl®%n 

[0 0 3 6] {&/IIi£2gJ£2§4 0 5 (w J: $«Jfttt 

tx, u-ipy>r a— K4 o i ^)/^7^ili:M$ 

[0 0 3 7 ] l^ — -0 s ^ af— K4 0 1 KljSV^Ttt, 

r*««tic. iifi^-^DinO roj xi* ru <o2l 20 
ttaic*rjstxKsiigB6 0 6 (B6#br) d*6«u** 

3feH 0 <036«aijHc*s*^JBft» f 0 «r + 'kfcLT*l 
f 1 iSS 2®z£» f 2 0>fH"<\ 0 9 co { 1 p ) x 

'<-<T;*««l;:«J3S»«»4 0 5^>P>co(g;^K©%^ 

t0 0 :: 3; B9<DJ: 5ICRffl»JgASift^j5BEftT-:iia 30 
6fs^5tH 0 tt. B7tf>AXfiB8tf>AtC7n£;tx5 <fc 0 

4 0 4fcJ:o-C«»« ^"E LtC^&SiV Z<OmfS.m^r 
0 611, i^f^ELlCMtt, {|i^t§i4 0 5<D 

[0 0 3 9] c<oe*»bii^ra«!*«ii»o*sa» 

»*tt* *^*»4 0 3Kfctt*3ftB«*#SUW4«:* 
»Ufcjfi*i:*fl5t*6. B7cDBtt, #^§§4 0 3 40 

fcte^ft/B£&#&£B7COAC93fc ; F^4 0 

[0 0 4 0] A. EL7 <DB&.Tf&S<nB<DM¥k<omm& 
fc{f 3-*B7<DARU c B8tf>Atf> 
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Rt/B 8 OAO»»<0*rai6tt#»J«tt^»ifi:-*-5 0 
[0 0 4 1 ] &Xf®8frbWt>frte£ 5 fc* B4<D 

[0 0 4 2] *LT, 'tt^ftHo <0*'t*»»ttf 
0 =P**Hi 0*5»aP^a*|tMAXXttffi/hffl 

X. mM&mB »<0ttf*. oa>6jEXtt*<D*|D)K:. b 
7coBX*iB8 0Btw^$ix6^i^a^#tetct$orS 

[0 0 4 3] EJt±<0#SHwS-3<^T. |3JJW«ttla]S6 4 0 
61*. B 7 cDBXteB 8<Z>Bfc0i|:?%$fL$ J: 9/jt|3]#mi 

X, LDSIMa)tt4 0 2afiaffiiWAa&-r6 0 2K1A 

[0 0 4 4] i«5J:9*W»Kif^UJ:o-C, u-fy-i' 
ah- K4 0 l<DJ8«JS*»a*. ^PSMISHi <0*»SPA J 
S*lMAXXtti/MlM I N t #-5 <fc 5**^*®* 

-tf-'^*f K4 0 1 ©»flF** s * i Fj**4 0 3lC:Jolt£ 
[0 0 4 5] (i&L {£®K^^SS4 0 SA^^MWIlL!- 

3t;if^^i«iaiH]SS.4 o 6j^e><o?:r-3L 2 ©si***** - 

S*3B 4 0 3XI1L D$21&[HJff5 4 0 2 <n&&$yi&%5& 
£$v- 5 0 2 t)l< T^SJtt)^*)*?- 6 0 9 t^-«r 

[0 0 4 6] 9 Ki&m$i&m® 4 o 5&rai 

^KIh]5S4 0 6*5 1" — IF a-— K4 0 1 Oftf^jftSrW 
WLt^attTU-f^t- K4 0 1 iC^3*t5^^ 

[0047] ±5CufcWJ«»ttiB«)<>fe^-i?^^ si-— 

K4 0 1 0»BBRKft^8!Rgl8S6 0 6^e>^2iOR 
aim^Ip Jca^^TSHlffl«» f i t^2^^»f2 

A f = f i - f 2 ^ l*- cn«:3tHtttt(B»«2:S«-r 

[0 0 4 8] tLt,, «*.tf*^»«4 0 3tLt^y 

«)*^*H«» f o * I 3fc i P*»4 0 3 (C:fclt6*fSJ£gt 
#S»J#tt©ft*ttMAX*r**-6*Httft»c— ft$*e> 

[0 0 4 9] c^<t 9 ^s^tc^o^r , ytmm&m&m 
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Hi 0<DA f ' "C^£ix£ X 9tC iSSttA f J: 9 
Af' «>fc&"C#=F#»4 0 3 d»e>ffl 
aSixfc^FSMcHi «>#3§uep' 14. ^rflSA f ott 
X fc *T*»4 0 S^bttiASixSTSfrfcHi <oyt&mp 
X 9 t>3&< fc*. ftflttftlB&fiAi* Ell 0<DA 

f * "M**ix6 J: A f J: 9 < f> t . A 

[0050] CCCs A f , Af St/ A f * <03-Pf$8 

14, AiJ^ttftfi at/s&2JD&&f 2 KfcHSLTS* 

KiBo-CfT*>ix5o «ot, ftJ3&&{H£&A f fi*» 

[005 1] 01 Hi, #^^£§4 0 3 t 
£*«i6*III#SOI13&*£^9:7-ca>6. W\?7-7 

*feixrv^-&»*at/«/httM I Nlc**lS"r*3teEKR 
fc-ffe$tf bixr^6»*o#*f;:#iSi-6. ft. 
OHoWttlco^Tfi* K»-r6*2<03M6Wlw:fc^T 

(0 0 5 2) ^XlfU-f ^t-K4 0lO=t> 

u:* Si vOA-f "C^.SixSJrv 

v-, Km®.*, i A f' ft 

MaEP^TtSftPav' f4. -A MCa-JCi-^WttPav^ 

f * T-^£ix6 4 5 ic s 0r^HA f J: 9 < 

A f * K#£-r5ft&gP<0¥iStePav* 14. Af 
»:^t6¥^HP a vJ:*)'J^< 
(00531(212(4. 011 *>^?:7*s»c>jx6C£ 

saajsic^taa'rs^^— (ppo 
*««-r*fc*t>0>p i N-r-r Kfc«*x5tt«**7'ei 

s^r-^t/p y h £ax<5# — :/(4ia i i <o&i&<n 

[0 0 5 4 J £JUt<D*3l»cS-3lr*T. 8 4 4 0 

7<Ofn <OA£MCIi3#3&4 0 4**6tti*j£*X*m£tt3 

K^EV! ^A;>j£*X6o CiO^^mffiV! <4. 01 
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l^)^77l(0Vi (=P a v> U*hCU V| JC*t£^- 

10 0 5 5] tit, J£K»4 0 7*»e>LDBiBB4 
0 2d^^7^OTA^fi^r 6 0 9(C(4s ±i£2O05{I 
»oIS1Sj*# (v x -el') *s*«3B3Jx*. Bfl*>* 

WiXff* it 1MB 4 0 7 <Otti^t40 *C&<5 0 Sfc, ftJSJK 
011^Af A f 4 9 fc'h* 

70 <46fc* tfc«»4 0 70a*-C*>6fiftSI«»l4jEt* 

l©/<^7^t*tK*HS. #/SJi££fc{g#B; 
*SB 1 1 <D A f * Oct 9(w. A f J: 9 t>*£ < 
tt»*4 0 7om^r*>6»«J«»l4*i:>te*J, z<d& 

[0 0 5 6 ] Z<D£ o i:LTftM* s ^rt6<tfc/<^7 
*£IWwg<5V>-C U-'^-f K4 0 1 £§8tb*r<5C 

20 nm£*x5o r<o$ij^it)f^(ci5i^r<4, u— ify-r 

t-K4 0 1 *D/<-f T^««Sr»*«^^f4«l*$-&6C 
^(c^^lTs *ix*f*xu— U-'-^-f K4 0. 1 
«TfElM4±#S*$ J: o \zLXhXh\ 
[0 0 5 7 ] U±.<o& l ©jS8Wl:*iV x t, »ic, 

4 0 5^5» L D^lbEHlSS 

4 0 2 0«a«HWA*« : P6 0 2^l4^-rr^0J^JA^ 
0 9{CA*SiX. IrI^^K[hIK4 0 6 0ff.?lftt 
*>m IS < LD82#;[=a&4 0 2<7>ta^i^A^^;^6 2 
XI4/^ r xiK:.;;A./jSS-7- 6 0 9 lcAtta3ix€cS}£fw 
^ (4, i* vr«- K 4 0 1 U^oit r i ^WSE^inW 

(AFC) ^[pJ^tcHm^ixTl^o 
[0 0 5 8] iP^, w^^(C(i. U-f^*-K4 
0 1 <B*.fr#JSfc* f 0 * £ * ; Fi*»4 0 3 (C*3(t6ft^ 

a**p>*xs J: 5fcW»A»fr*>ix5»*. 
y*f K4 0 l<o*^Hft»f o (4^(c-S<Oil(c^c 
SffcSixS. 

[0 0 5 9] L**-U C-^>»-&, fct$&Si4 0 7frb<7)m 
mn ^-^LDK®il£l3S4 0 2 tfJi&SMWA/jDB-T-e 0 2 
^ XI4/<-f T^jBJ»A*«^6 0 9IC«iaS*5t* AF 
C**tf*r#0*J»»f**SRB.8Six-6*3*ixAJ*>6. 
[0 0 6 0] — 0 5(^L^-f ^t- H T— 

[0 0 6 1] t:"^ ±i!i<Oio^-ix^$ > a4§^(w(j: > @ 

4K0^£*xfcmi£4>£?K* ttia^4 o 7^e>osa% 

(i^-^r L DS2©j[hJK 4 0 2 0^<-< 7XiiA^T 6 0 
SO- 9CffiiS$f5:i:l-<totl/-f^t- K4 0 1<D 
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#EfcR«»ft<z>3icSfl:*:mv mm^&^4 o 6 a> 

i:i:J:otj6f*84 0 3©»»*o$Sft&VAFC 
Sr-ff 5 J: o ic-r£<DX$>6 0 * 

[0 0 6 2] K4 0 10#E»ft<B»ft 

*— K4 0 1 (7)/^ T*££<fc£#6&£<ai&f^JS$r 
[0 0 6 3] ©1 3ttB5l:vLfcJ;943tSloi/ 

s '<-f T* (i^-Y K«*5 0 5&t>'5 0 7K4-jI*«« 
I S K*slt$'-W7*i3M» &t/fi«#-STNb5£ # 
WI C ^WTT. (ir ^*flM5 0 6 Ic -5-;*. 6 Sift I c & 

[0 0 6 4 ] SfcT^Sit**)!** 4DJMttffllcis»t* 
— t^y-f K<Z> I -LWttTfc*. Ic 'MT^jJS L 

[0 0 6 5] — W*8X«S*b5©rt:* U-lFy-faf 

TtfMC&'> $ * X & h tl X *> 6 0 

1.0 0 6 6 ] ■j8aL-CSS^-5ftl**ft:tt«)»te*».!C*3 
lUa*. b^.^jflW*. C<DKSfC I c Y*J5**8' 

^,6lc*rc£-f 6 I c ^-f^^iHbl - *^**^. * 

£U b' & % c' tixfiiS^ittd^^il 

[OO67]014 (A) fi x © 1 3 (O I - L#te£># 

a. 6X1* a' ^-C^-H 8 ^ K*T»f£ 

fts3-frfc*#<Z>#tt-C-ii>6. a j& (a' .6) . b £ 
(b' , cjft <c' ,&) <affi(cffittft£S4*tt*s# 
fbLXl^SC 

[0068] -ffctc, «o»i*ia*c«)^u-ipy-rrf— K 
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9o eiBftttl^MWSrfloX^SftlBT?^- 

4 (A) i?B9!Lfci!l, MSkeSWtt^fcLTL 

[0 0 6 9 ] «3fe<OftHtt»«»aogfc*fcttW^J:6 
*««««»ft**-Slc*6J:9lc, f— py* 

^^rWlt^/t, o£9, H«*(6*4*ttAS*{b 

fb&««LX^SO-C$>6. 

[0 0 7 0] ^P^-Cli, U-^y-f aT- KOiilB#*<b 
ffiKEl 3 0llt^?ix6 I -L#i±lC;fc(t5 b *X 
»flsLXV*fcfc<z>£. 8B#*{bft(cfc«i»T*S;h,$ I 
-L#tefc*s«t* b' j£X>»ftH-S* 3lciI1fc$it$fc 

20 - [0 0 7 1 ] (1) K<D««r*fb<DMS 
IC&^XIi, -tJx^:*V<0 I - L#ttfc*m *3*£-f6 2 

(2) 014 (B) tC^-f<t av£ <a' ,£) , b 

,£ <b' ,&) , c& (c' M) «>IBi:*S**ll»l!a J 

[0 0 7 2] u— ify^*- 

- K<D3fc«»R«»a* s -Slc*$J: 9*c i/^f /^t 

, - K<©y<-f r^xtt«a«*M»-rsct*c.. u -^'c^i - 
L 4# a> » -v. a » a? to <b i\ l . - L «te tc io it i.fetSTO 
&<oAv<?: i - if y-r ir- Ko^{*^'^fgK#6^x-&> 

6o ft* u-Hfy-f"*— KO/<-f 7*Xf±ffi«$r««W"*" 
6<t7lcUX^6<o»i. cnibO^^^-^^^^k^^ 
-SCilcJ: ?>3feSie*«»a^«fc-t-6d*€>-Cfo6. 
[0 0 7 3] ^r^^^:. tfy-f K<0«^*fbW 
(c*»A*to?>-r. ^l--^^3fc^®L^^a<!:^iKftSt^ : 

40 [0074] m2(ommmm\<o^mmtm^^M. 

tt, LXIifl&Tfctt^f&KiP (A PC) «)»tB«:#-r5 

*5lt-6)t ; f^7 0 1 tt, u— tfy-f^-- K4 0 

3feH il RU=H i2 ^ttl^i-51?|j^5r#'f £ 0 CCX*i, H 
1 5<7)«lfi)ci:o^t^^t6lli:, *rF#iS§7 0 1 <OR 
#Mlcot^X8ftn-t-6 0 
[0 0 7 5] 01 6li, 2 0<^#S5fcHii&UE 

h i2 ^ ttj t>-r 6 ^ 3/ ^ y ~ > y * ^-r (3 x- £> 6 e 

50 (^EltCio^X. M' (i^7-X-fo 
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U5Hi 2 0*3fcffl«IS#B'J#ttli* 01 7 tOHi»&Oi$ti® 
[0 0 7 6] 01811 tiffiW^OOTiiffcHiiRO 6 

10077] - :t\ yyrf x ) * ^d— ^p^^^-F P# 
l/-f ^t-K4 0 1 (@15^) T^Ofg^ftH 

£>Tfc£o CiX6O«*8W/£2OO ; p*3feHi l a0 s Hi2 
^#ft«K»#8U*M4(4. (9 1 9 03t*ftOTR*lT^3 
ft* J: 5fc>!f6 0 
[0 0 7 8] EI 2 Ott4S4Att'£2oa?i#dfeHii&CJCH 

i2*»-5ia^3t=Fis>»*:^-ria-eifos. raH«c*j^r 
(is laaJraACROA^ffia^jsKoffljis^PLi 

*tb*u fflafflHcJB 2 PL 0 * s K*tbix6. w 

[0 0 7 9] ±&<D J: 9**^Pi**7 0 1 ft*t6B 1 

X % Is—fy-i K4 0 1 , LDiKib[Hl8S4 0. 2. {£ 
JS}i£3Slg££4 0 5., l^8i&fctH]S§ 4 0 6at/Mftt»4 0 
?tJt. B4 0^2tif«i:l?!i:*iB*#^-6. ff*7'.;0 2S 
7 0 7 <fc V #£'3^(2. 0 4 <35* Jt«4 0 4 (C^-T 

[0 0 8 0] *"f\ 7^hy^t-K^/)^/,t6 2oa) 
S&3&7 0 2&0<7 0 3 E Li KtfE L 2 

0<D«E«J&^ WBEtttUJSISift 7 0 4RT/7 0 5&tfir 
®H*i*IS§7 0 6Rtf7 0 7«r^b-Cttlii$K. 

2o^m£fiKi*Dgsi7 o 8-T?bn&zrtitm* ^(omw 

&%&&®ftmJlfflW\B\& (A P ClHJSS) 7 0 9i:A^J 

[0 0 8 1 ] A P CESS 7.0 91*. U— *— K4 

0 1 lc*5*t6i«»3t.diA*J»«:ff -5. ^TIcccDffib^ 
JHcoi^TKW-r*. ^=Fj^§g7 0 1 ^e>m^$ 
ix6 2O<0^^H i i^0 5 H i 2rtS^tC!iti^^ I F^^ 

01 7^-^T^$n6J:M:, 

S« EP*>. g5fc3§7 0 0 3*»e><0«£Ms4E L 

i ri*e l 2 ^^JE^r5^-@;GEtg$rttipsg7 o 8 -e«DS 

[0 0 8 2J C<DS*£?(;:gO^-{\ APCHJgS7 0 9^ 
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ttcit), e»*tts*«i«3&5siastu6, cowans* 

#1, 7*1381 (06#f8) 1 
3(CA*>£;fL6 Q 

[0 0 8 3] A P C BOSS 7 0 9 li, ^£>£#> biXfcRS 

6l3tC^j^i-6« CjMcJ:*), l/-f-^*-K4 0 
1 K«S5 0 0 7 (@6^i) — ^ t s 

70 /<-f T*ttWasiM«iSiv i/-if^*-K4 0l«)lli 

[0 0 8 4] I S '<*7*tt«Sfc,fc 9 A PCtfro 

[0 0 8 5] l(if* ( feS:«»-r5fc*0<DlRJ3a»«lllK4 0 
61*, H4 0jgl©JttfiW<0»*tra«IC«ifp-r6**. 
CO|i3#3&i)£[H]S&4 0 6— (DAJlb LTJ*s &H*iit@S2 
7 0 6 0a**Sffllr^e>ix5o ^^^^§§7 o 7<om 

[0 0 8 6] U — If^-f ah— K4 0 UC*3lt63fefflKjft 
d^S$r-^Mtw^^{b^^r^fc^OH:l5E5g4 0 7 (Co 

^rt. @4^ i <Dnmw<o®<&tmmiz®fE-}-f>. 

/c/^l, ^ 2 0HJSfiflK:*3^-CI** ltW4 0 7^A 
^ffl^e>ix5 0 CCO^fg*!*, S«7 0 2 t 7 0 3© 

»«»»**e>»>?ffl-rci:*5x?#.6c' COJ; ^Hff-^- 
[ o o o 7 ] iff i. fci^ttOT r-r 7* L <£ ? tw\ tb'§&4 

[0 0 8 8] CwT% t««tELi tEL 2 <OHfg^- 

^ t> p> ix 6 it &m <o w-ism t *« s stis^ so bb« 
[008 9] t:^ z<o£ o^mm<om^^^-r 

[0 0 9 0] ZZV, W^.*fHl IT-. ^jSPMSHiilctr. 
iC^6SI«©#tttTi»*Hi2»c1tiS^6«»«»tt«> 

o i to rtzmmn &&&&&&& ttez x hiss 
5^ <D^m^-^otw/^ofci:^tw, ffiw.nytmm&&&m& 
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[oo9i] z <ox o iz®d&m&i>m*>ivzm£tzi*. 

fcfc$fcS§4 0 7 IzAtiZtiZ&fcmKiVi nob$th. it 
&3§4 0 7li^&{E#E Li t E L2 <OSS«**J*JC0 
9(CLDI^ibtH]SS4 0 2 Kft»iB4A»«t#Uf * 

10 0 9 2] l £>£,£xic:fcti5)fe 

Hfc»«»S*s^-tF*Waf-- K4 0 1 tciott S^tM*) 
%fflffiftfl5»a t <f 6 J: 3 MOSS £S8&i- * C 
fc3£«-C#6 0 W&lf. 3MHM&7 0 1^*1+6:7 y - 

7 0 2&TI7 0 3 0Pfl<Dtt#Wfc*f«i?^ 

[ 0 0 9 3 ] m 2 1 fit, *%91?>S 1 <75t?lJ#<Dm 3 USS 

£<, S3<0*«W©S*«>fe*iatt, Ell5^2<og 

Jt«*4 0 7lcA**ix6aE«#A^ g#S§7 

o 2 £ 7 o 3©««i»»d»bBi!) wsn-5<o-eri*< . 
m»mn»7 o 6©aia«EEA»&«»*8*38 7 o 7<Dffi 

*J«EE«:BiM& 8 0 1 ■C»»LX»fctb*t 
[0 0 9 4] »2^*tfe«-Cltt 

»B»S^*5J:9lc[B]ft«:ai*-t-5fc«>«cii. 
««7 0 6&t>*7 0 7 0*#ttfcif«^&H3Er*xrf J: 

[ o o 95] m 2 2 i**&mv.% i <om$L<r>% 4 mmm 

[0 0 9 6] »4<D*ttW*S»l<0H*Wfc*fc*£ 
11. 7^9 0 1 &C*R£«EE§!fAl8|S9 0 2 £*ri">5,£ 
LDSBI5EB1&4 0 2 0-r-^^«aU*C^ 6 1 2 
# BH^ <b i X T <^ 6 X £> 6 o 

[0 0 9 7] 7^9 0 111, l^#!&i&<0*:tf>*C{gJSji£ 
%Jg§§4 0 5d^&LDRU[slM4 0 2 0>'<*f T *fS«A 

6 0 9 tA*SH6ttffl«»«a*0*«**. 
M9PttL 3 &:frLT&m;**t6tfctfcS§4 0 7 w&^fSlc 

[0098] 132 2<Ol^-tV>ft- K4 0 1IC 

ify-f a— K4 o i <o/<-r T*mffita»£ffcLfc£ it 
t>. u— ^y-rrf— K4 o iic*5^6*«K»As»!^* 

[0 0 9 9] 9fc*&£\ 0 6lC:fc 
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&&®ft&XfLDm®!3\&4 0 2^©A»S»ff4: : fT5 

[0 10 0] diX^^i"**:*^ *H1&#|-Cte. & 

Jttt»4 0 7A»€>ttJ/3Si^-&iftaJa#«i*ft <*9. 
H*»iB»a* J Bf£BJc *3 < <mif ±i2»S/*# 

[0101] *^-C. tfc&3§4 0 7©ttJ/}#IMW*>L3 

— K4 0 1 IC*5lt-6aa9«!^d5/>$ < 

fcofcSftl;:rt:ffi«tt*«*4 0 5A»6«)lRl«l»i60fc 

[o i o 2 ] ^-^^*=^®B6 i i me&m) 

Di„oiiaii r i j t roj ©is^ttiMP*^-**** 
igu tttt*4 o 7fc*3tt$R«ttffiv 1 xttlWHS* 

[0 10 3] l/2<0*&3\ IP 

*> r i j t roj i : i ©«*--c»fe-r5t&*4:. ^ 
-^TOfi/4^IP*, r l j £ roj Atl : 
3«)WftX-JS^-r6»^:t^(4. M&tfffiifi LfcH 1 0 

[0104) ® l 1 !c^it53t«iS'&jfea 

tiA f tc^+5*»«^^«PBvt|26fk-t"^ tt 

oT. tttt$4 0 7^«bLDSgib[Hl8S^S^ r Lfc^^iS 
Sr**lt5fc«>«ctt, ±a!<o*Ml«o^t&ttP av (c*fj6-r 
-5tfc^8&4 0 7tc^(t6R^mJeEV! -7~-^^co^ 

[0 10 5] *H109tfl, K£«£Maitt9 

0 2#, ^-*4M»mffl2J«*-6 1 2A»€>«l*i||L4 ^ 

0 7tC^^ix6©^mJEV 1 OM^Iti. CiXlC 

[oio6] (Si, -^-^SMfctidtb^as^e i 2frh<n-*> 
-^**aum/uca<5t^r. i^^^^iHi8S4 0 6^*bL 

DS2S&05S4 0 2^^$*V^^f©iSfI^-lC^7-t y h 

-rh-rx itefflw&ftvx i>, ±i*o»*tis]»«>iaiie 

[ 0 1 0 7 ] m 2 3 1**3691 <0» 1 <om&<DK 5 ^Ig^ 
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[0 10 8] IP*>* **tSWlcJ3ft6««W»»Wa 
I*, (1) #^#»fcioi*5!H>{t££fe % JfcTJ^WOjfcH 

(2) ^«>KSfbSixfcft^jR<ofcfc-c. ^ 

tit, 

[0 10 9] fcSMSWtcfc^Ttt* ttftsj&as¥*&*ffltt 

[0 110] «T»»7 0 1 ^602oOf»*H il R 

fil W^2(7)gftS&7 0 2W7 0 3lC*jh,*fftAAt 
-t-*, ^ 1 ^(/^ 2 7 0 2 Rtf 7 0 3 ictn^f 

4R(/70 5#W::St*ia"H»7 0 6 2*0*7 0 7|cj: 9 

«4; *ns»v y 9-c«D*Sixfc-tS.- *0>io*»*asA p 

[0111] C<0*tt«-Ctt, 3fc«« i ! RtM 2 

fcfcKU Bl©S*»7 0 2 t»2©S*«7 0 3(O« 
ttjft©«ttSCfls«r««ftft«»*ft^klH]B 1 00 35. 

u«fisjftfcaj®» looi tc^t>^/uT-^^o ^f^- i o 

0 2l4«ffi£ftfc»f|£,&fc£<S^T U-lpy^rf— K4 
0 1 ^BHIBiKRXttfc^PiMg? 0 1 <0T#»tt«rM» 

[0112] Uft^JHWalB 1 0 0 2 d»6©«J»«* 
(4. L DiilslK 4 0 2 OltgM A^igf 6 0 2 II A 40 
2>U 3ftH»»«»S«S{kSBl'0-0 3*»b<0W»« 

ioo zfrhnmm^itit^ftWii o i tc^isuTt> 

[0 113] 3t®8t&©1$S^{t[Hl&Sl 0 0 3(4® 4 
1 0||l&tfjlC;fcl*Slt$!m4 0 7 i&tM402 2 0>m 
4<o2§&0jKio**6fcfc»3g4 0 7Rtftt£ttBEfWW«9 
0 2K£9Ma-t~&::£:a : 'C»6. 

[ o 1 1 4 ] 0 2 4 is 2 <><Dmffi&)te=FmyL<?>ytm$i& so 
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"C^5o 0 2 4 (A) (C7n-r<te»(C, l/—?^*- K 
4 0 l f o * ss F**Htt»^-SkLTt^ 

64§^t-(4, SSSMip «cS<n*r»i0>£#«7 o 

2lz£C'5#mrft I i 0>¥*Mtt (DCI/^H tt, f$2 
<o£ft3§7 o 3ic£C$#m?ifc r 2 (DC^ 

[0 115] 0 2 4 (B) 5fw, 

-K4oi ©*^*jaa» f o t) t>(£ 

t£lc£<SlOT* 1<?)S»7 0 2«c£C*#«SnI i 

85 7 0 3«c^t$*«« I 2 ^DCU^J; ■? t>«< 

[01 16] 024 (C) U^i-J: 0 tw, ftf^ 

- K4 0 l f 0 * s J: ?) fcifiS 

<>feofc»*fcrtU 02 4 (B) ^©^t(4iSt-. #1 
<Og:Ji$&7 0 2(C^t:^>tm^ I i m 
2<Ogft2§7 0 3*C^C^^m^ 12 (ODC^i;9 

[0 117] t*oT\ ftmift I i <0DC l/^/Ut*t» 

I 2 <^DC u^</uoa*tM4*«at r i &t>"I 2 <o&& 

k\z£oX. 0 1 fc*MtS»fMi*¥Ja*ffl 

fcaicKS-*-* 6. 

[0.118] ~<D<fc 9*»ff.«^ft*fb*«^a$*uTv^ 
5<L. K4 c ; «*^*fflKft"f.'o^** 

P (07#i) Sr#^-5*»»»*--ai-6. 
[0 119] u-f^t-K4 0l^*WStf 

0 *sffltt»#gij«tt«>a5jfiip*^^.5*ffl«ai--aL 
«j*$n6**e>. Ttm^ii x«4i 2 i-*s»t Tarawa 

ft»c«^r6Htta*»<0««<OSpl*ttX<4jia«[i:* 

[0 12 0] C^J: 5*»ft s IK3fcS'3i' % "C. Tt^fta 
<S^S^^<b(H]B 1 0 0 311 ±«EOspi^fiEX(4M55b<if 

08S4 0 2(w^JS$-fra 0 rntc J: 9 . u-ify-f^- 
K4 o i oa*a{k«!sjc*»***>?>ir i^— fr*y-f K4 

[0121] rSi. A P CGD3S 7 0 9 tO©»f^(Col^T #4. 

01 5 0^2<OH!S^«C*$»t6cDi:fS)^r*fe6^^'b- ; e*0 

©^tCI4. LD©®J(HlB4 0 2<D^-^^£titli^fig^ 
6 1 2 frh<fi>fe^*Wlft&Mmis\& 1 0 0 2Rt//X(4 



(13) 
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[0 1 2 2 J 02 5rt*»M<O»lO««0D»6*36W 

So ^i^&^^^fi ( f dm) 

fcffWfcfcffl Lx?S&[2li&#<oft$a&£Sft; LXi£* J: 

[0123] 0 2 5 <Z> U — If -^-f t-K2 00 1, LD 
8Zg&[§]& 2 0 0 2. *=F#» 2 0 04, 2 0 0 5 

li, H;tff, &*g]4 <og$ 1 <oSttt*9lw*itt$4 o l . 70 

4 0 2, 4 O3W4O4 0^lC^Jft^ o © 

2 s^Kbf^jRKeibaa o o 6fi0 4«>(SJ^ttxfiS3 4 

0 5&tfftJ!)9$tt[e)tt4 0 7 iCtflS U 02 5<7)*;g)& 
&d^S££fb&2 0 0 7 ttig 4 4>tbtt»4 0 7t^*T£; 
LXt^£. 

[0124] i2 5 0)£6<Z>£lffi0!ia*B4a!i; l£>Hffi 
«U:S*6tf>l*. F DMfci*^*7^XM2?S&0*'i>ft 

K2 0 0 1 , LDiM'2 0 0 2, £^332 0 0 5, 
»ff #.ftfi<fctt 2 0 0 6 Rtf *H«t»«#aK3£flS« 2 ^ 

[0125] :<OJ;9 *«*(CJ: 5. # 1 nO?S& 

0i»»ois«f f -^Din^#aeaA s J8a3Fn'6. 

* : HM&2 0 0 4i*. *jtt6«o»*tt, v'r^y - ^ 
#U— 1fy-f — K20O1 1 — # n<D3-t£;£ 

1 . -^o^wsa 0 0 4 -tcs^tw I^=F - 

W&fr h <T> # 1 - "# n ^S^igfr* H V «*v n ^ 

-</<*cj:orffifai»w*nr. n£<o£3U&2 o o stc: 

[01261 i25©#l^# n^nffiW^^^^I- 
*5*t6 i"— tfy* *— K2 0 0 1 lc*m*»ffe£ftt«ft 

[0 12 7] fc£U *H&tflXfi, £MC ftftfpjfejc 
-&{tU2 0 0 6 0)fflA<l* L.D5Sfllls]K2 0 0 2 1:09 
S^C^tc* 9. *w— »f *W K2 0 0 1 lefcit 

T 2 0 0 4 C*5*t 5 1 o<D#JB«»#8 , J»tt±<0 n 

[0128] ::t\ ioa>*Htt»#»J»tt±fc*m 

6o 86oT. ll©J:?i:, *t — fy-f*-.K2 0 0 
l»C*3»t -5* (AFC) # 
(?J^f^^^$n6i^m. FDMe^'>^^A(C*3»t5# 
l^#n*>»u— If^**— K2 00 1 IC:fctt£n,&<D 



[0 12 9] -tLX, ^u--tfy^^- K2 0 0 1 Kzfc 

FC) <Dt>kV* #«Kftfi»ft*#*0rS«KSe{fc 

[0130] It *»»»#SiJ#tt««*«^tt8l/J- 

w i: J: 9 *ii«)36Stt»-e»<f SfiSSSfc 

[ 0 1 3 1 ] H 2 6 tt, *»W«IB 1 <OM&<D9t 7 Xft 
t'—tfy-f a— K0>BE8ifgB$>:/n y^Stfc 
So l^@X. E2 508 6«)SltS»lil?H:it«rttLfc 

[0 13 2] »7OH!6«*S»6<0|ll6Wt»*6^ 

2101^210201 -oi"oG>^j&5aSrJt$>*u 

[0 1 3 3] ^LX, # l-#n©«*»2 0 0 5^ 
e>(Offl*tt, &tti2HcftJ9 s$Xb*tfcB*#«*-< 5 >^ 
X, 7-fyf210 3 2 10 4 L XlbffjRSc* 
<t& 2 1 0 1 ft t«feE«*ffl»ft£36ft» 2 1 0 2 IC A 
^I^FixSo ^LX. #«»tS*f*^-f 1 0 SfttK 

2 10 6£^LX:r-*te#&2 1 0 7 fttf 2 1 0 8 iC 
5. fc-^— *«»ffi2 1 0 7fttf2 1 0 8fi. 
*W«»*A«C*5V^T*3K«># 1 — # nO^iWWT* 
€-LD^©j[e1S&2 0 0 2 fC(B]t#lc;&0ig^-£o 

:<;.! 3 4] *IIJS^X(i. 0 

1 fcbmt) ztizmM&n^nmmt* (Hi co^i . <z> - 

=FIM&2 0 0 4<offi«W»a»-T-*c*fiSix6 0 wixfcj: 
9. *i|t«t(*^— if 2 0 0 1 o*w-1f*«>*JBiS»S: 

[0135] @27li, 2 C0l8*O||SSW$r 

«»«*sfefc$*6fc«e>©fl(ra«& uxfT*>n^ i-- 

[0136] {327 IC*5l^Xv ifv C-1f^*-K 

2 2 0 1, L DigQbfHJK 2 2 0 2 ftUJtfc^Si 2 2 13 5? 
(Omtgrt. B4O4 0K 4 0 2ftUU 0 7^<ommt 

[0 13 7] tfy>f ^— K2 2 0 1 ^6<OtSSI<i3t 
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4 \Z\ti$tlZ>o /N — ? * 7— 2 2 0 4 £igi§ tfc 
■##14, ?9SlHw«5fc-T-2 2 1 8/^*f A£*u £££<0& 
IAi;7-3-h22 1 6 <h 2 2 1 7 £J££iXfc:7 r 7* 
y . *<p-T8M§2 2 0 5UA*J*iX* 0 liOi^ 2 
2 1 8(4, (*«-f*6 ^ # 3fe«>lB**lp)(c — 

<Dft&&* El28^AOi9lw % A/tt%H 0 'a 
li«*|fi)lC*tL-Ce 1 (0<8 1<9 0° ) <Dftgkte 

[0138] 77^y ■ ^d-^P^S5 2 2 0 5^*b'^ — 
7 ^ 7- 2 2 0 4«>;&|p)^£E44£*i&KAt%B 1 14, ^ /0 
-7; 7-2 2 04 £ ix/c 0 2 8 <7)C<D£ ? 

i: N ±tt(Oft«*SVMi jt/4fflltTiEB$^fcA/4 
S2 2 0 6 2 0 7 5, 

[0139] tLT, 2 2 0 7^e>02oO^[6) 

X3i:Y3^ if #14, $ ft» 2 2 0 8 Rtf 2 2 0 
9T-£*g#£n6o »»»2 2 1 Oil, g#3S2 2 0 

8(ott*«»*»b$*8 2 2 o 9<Dmt!m^£m&-t 
[0140] ^f^iisna 2 i i 14, &gs&2 2 i oa>& 

tf>«S«*E 3 KS-3^T L DffiH)[£]8S 2 2 0 2 £0 
0J<8A*^(Cjl4§il&7Wt6 o CixK<fc9, U-^-^ 
-f K2 2 0 1 Jc*3*t6»f^jft4:7r 7 l J * ^o-T 
j#3§ 2 2 0 5 IC*5*t**ja»»#9J4*tt©ffi*liaiC»(S 

[0141] 77^y • -<a-=F*3f2 2 0 54 

8i8Lfcf*fttt, £#3&2 2 1 2"Cg#<**X, £#35 
2 ?, V2-©ffl*«*E4O5*><0flIjSe*»ttttlft»2 2 
1 3 (wA^ $iX6o - 

[0 14 2] fcfc&3&2 2 1 3;4. B3 4c:;jl«W^tt;fe! i gS ^ 
4 0 7 0»*iKI«tLT, £#322 2 1 2**bOit* 
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2 0 2^'<^T*M»A2)&^^A«iBA s A»tt'b*t6:: 
tiZXV, f~ si"— K 2 2 0 1 (C*5tt6 i^ — lH# 

[01-431 Sfc, l/-f^t-K2 2 0 1 *»6Wtt 
M#H 0 3 *>' N — 7 5 7-2 2 0 4 $r3i®-£Tfc^- 
TE*f3*tfc u "-*'*t** S#3§2 2 1 4 -C&#£ix 
5o A PC««MB2 2 1 5(4, g#3§2 2 Jxfc 
*=i*#K8<*^T, LDB2®j[£]5&2 2 0 2(c£*§il£ 
/WtSwirtCfct), U-tf^-f*-- K2 2 0 HCiSft$ 

[0144] m±<0«j*&W-f 6**W"CI4, fflT*Lfc 

jz^tc, u-^'y>r a-— k 2 2 o \<nm&Mw5t%QcM 

^S77^!) • ^#8 2 2 0 5*»b«>K*t*B 1 

[0145] 77^^ ' -<n-T^Sl2 2 0 5ft 

0{S#^-2 2 1 8(4, *r0±tt£>ftS*i. 02 869A£> 
*9(C, A»*H 0 OlB**|tfll:#Lr9 1 (0<81 
<90° ) <OftmkteZ <fc 9f-ffi©^ix6o *:<Otz.#>. 
|sJ=F^S§f^-C(4, A.««HolwStUTft«*s 0 1 
l*fcY 1 *(6|©fia»<0*.* s *fii-*. YltC^UT^ilC 
OX 1 0)*Ib|<O*»I4, fWO^£tJri^V\ 0<t 
/^6o — -fi. ;7-=»-h221 6 oOgP^T-(4. F*)Sr><7) 
<1#^2 2 1 8 1\ A£t#H 0 ttE*H"6. 

[0 1 4 6] #Jb<DBB«&#fl>r6fc, 7 7 yy ^o 
-T#*2 2 0 5^a-7; 7-2 2 0 4^^S 

It $ ii^SWft B.i.(xiai:Yi .«'i5> g^cr- 

[0 14 7] 



(15) 
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X1=R" 2 - {A' -exp(ivt)) •sin(tfl) 
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28 



Y 1 = 



(1 -exp(i 6)) • R 1/2 
1-R -exp(i d) 



{A' • exp( i <o t)} • cos(0 I] 



4 si n L 



A' • exp( t Of t ) 



A • exp( i w t)&AMiytH 0 ±Lfr££<D. 
"-7 i 5-2 2 0 4©giSft 



R: ^-755-2204 C*!? SKM* 

n :d^2 2 1 8©Jg#r^ 

L : 7r^!l • ^o-¥#g2 2 0 5©&|ggg 

a : AmtHo corns. 



[0 14 8] fcK. RAtjfeB 1 «<SJt*t6)t A/4«2 
2 0 6£>£Sai:roft&£l2 2 8<£>B<O.J:?IC8 2 i-TS 
A/4ffi2 2 0 675><b<Ott»7jftB 2 (X2Slt»iY 

X2 = xr -cos(<? 2) + y v 



10 14 9] 
l»2] 

sin(0 2) 



Y2=-X1 -sin(02) + Yl -cos(<?2) 



XI' .VI 



:&1S©X1, Y iic*>tt£exp(i cj i)©Jg£- 

exp { i (w t + ii/2)) -cm^»A:xm^n^m^ 



(0150] £<bK, A/4^2 20 6tii^220 
7 tf>3-£if&<D# i-fc&f4[2I 2 3 <o C <D «fc ? ic * / 4 trfe 
i)tr2 2 0 7^^3felg2 2 0 8&t;2 2 0 
9— <E>&£jbyjftB 3 (X3^i:Y3^) (4, T*"C 

[0151] 
I&3) 

X3 = X2 -cos(tt/4)-Y2 -cosU/4) 
Y3 = X2 •sin(;r/'4> + Y2 *sin(7r/4) 

[0 15 2] Zi\£L £ft§§2 2 0 8tf>£tJ*FE l t& 
«2 2 0 9<n&ttE 2(1. 
[0 15 3] 
13*4] 



40" 



[0 15 4] T^£*L, £ *>IC ^S§g2 2 1 0<DMJl 
E3llv 
[0 15 5] 
[&5] 

E3- (X3HX3*) - (Y 3) (Y 3 *) 

[0 15 6] vmtsfrZo ^z^y . ^o-^#i 

8§2 2 0 5A>bS^2 2 1 2 0^lS)-(±. J3=F*»rt 

-e*«u 0 2 8©At^.*i6Y i^^^^^ri-6 

&#S£2 2 1 2<75m^E 4 

[0157] 
[»6l 



E 1 = 
E2 = 



(X3)(X3*> 
(Y3)(Y3 t ) 



Y 1 = 



1 -R 



1-R -exp(i 8) 



exp( i ot) • cos(0 1 ) 
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[0 15 8] £X±.iD$kl5£^&6 : &£ ^ ftS^CC^S 
i\%&&3&2 2 1 0<£>fcfci£jE 3 tt, 6 1=7c/4-Ca^: 

91=0, n/2-C0t/^, 
*F£ftS£*;3§2 2 1 2<DthtlE 4tt, 8 l=0 t« 
^/j^ ei = ;r/2-e0i:>^<5 o £fc. ±aBE 3 t E 
4G0^#£t>, 6 2(Cliftfe^L>^V\ ZLX. 02 8<D 

fcA/4^2206 £{®3fc^2 2 0 7 £ ffl ^ -5 ~ <h Cl <£ 

$7-2 2 0 4 C0^rS]^S^$tt5St*)tB 
1£>X l&&b Y 1 j&#eOftt@^?)f8$a&. &55£-C^ 
$iT,6#W«2 2 1 O^m^E 3iLt»9lilt: 

if, 

[0 15 9] 
1*71 

E3-B-sin0 fc^U BfiJEK 
[oi6o] tteZo z.<D&ftm<t>&. ft6a-e*$fi 

-6ft*SB2 2'1 2«>a*E 4 lC*3»t-5a*jfe-ei*0, fl 
/hjftTliic fcfcSfcO. ffl^E 4 tC*3ltS«**Xttfil 

[0161] i8<o»tt«:, ^^^Ic^-Tir^^J: 9ir 
ftl*IC*m-5H*r**n = l. 5. 7r 
- ^o-^F^§g2 20 5<07il-7^^ h7'H/V 

KftS-TS) ^c/2nL=15GHz ( c (S3fci§) . 
^-7i7-2 2 0 4Ci3ttiS^I:R=0. i 9 (9 
0%) , 0 1 = tt / *5*-C^$tt«3aff» 
2 2 10OH-/JE 3 4:;.JSr6*S"e*!*n-5S*»2 2 I 2 

[0 16 2] ::t% 0 2 9^»BT^$ix6^3t^2 2 
1 2©ffl*E4<OftSR»#ttfi. 02 7(D7 7 ^y • 
-«b-T**2 2 0 5 05fe»»»#B'H»ttf-^ft5>* 
v\, t*o"C, 132 90Ai b ft* J: 
y • ^o-f M2 2 o 5<o*ffl8ft#»iJ»tt«)«** 

|^g^2 2 1 0OW^}E 3<0*fflR»W4<0Oj&K:3* 

[0 16 3] a±*>#HKg<5^T, £*§i§&2 2 11 
ft'tt£4§2 2 1 O^ttl^E 3lCg-3^T U-tf y-f *f-- 

K2 2 o i ©fifi£ft«S& * 

^#§§2 2 0 5Jr*3lt-5*«J6»#8iJ#tt<0**«»=» 



(16) ^^5 - 2 6 7 7 6 0 
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ft -5 # m St ft * c * - - a * it 6 i: ^ i m m ®> ft & m «, 

[0 16 4] C(Oi§"£ir, 13 2 9 *>Atf>#IBiSJS»tta» 
J: 9 £4§iSSB2 2 1 1*2, *£I?S&2 2 1 0 

0 1 tc:fctt<5 u-**oq'^*H«»4:Tlf 6 * 5 
[0 1 6 5] 13 3 Of*, #»W<D«3<O*J*<0SittW* 

[0 16 6] COHJS^m*. 0 2 7^>Ht6W^S-&i 
|§]*3I(C, U — 0* y>f Tt— K 2 2 0 l©!ftftsj&<DSc3Cfl:*y 
77^D • ^<D— ^j$&'2 5 0 1 ^h<r>R^%B 

02 7C5j?««t»* ^r^y "<n-=F*aS 

2 5 0 1 ^gfllCd^-ete/* < A/4IS2 5 0 5 
it*bix, 77^!) ■^n-T»i2 5 0 1 tSft»2 2 

^ i 2op B , 5tcii^;^-2 5 o 2a*eiB3;rt6j£-e*>*. 

[0 16 7] ±S6<7> A/4&2 5 0 511, <£<B±lft0>ft 
0 3 1 <DA<DX o \Z % A£tftH 0 <OWjtHfa\^'ft 

[0 16 8] Ifc, ^^2 5 0 2tt %: £<0£tt*S A/ 
4fi2 5 0 5^.^JC#UXH3* l©bo* 5«£_Zv~2 0 

lCOV^-C, 0 2 7©*««^»*ira«Jwl«fttt^-r 

[0 16 9] *i\ 77^!) • -<n-^F^§§2 5 O 11*9 

4tO^^^/,f6 X HzmWZfriZ 5 0 SiZX 

9, 77^y • ^B-=f»8 2 5 0 1*^^-759- 
2 2 0 4^(6)-5W$il6Slt7fcB 1 (Cli. AltJtH 

iS*|S|«>Y0j«^i:* 5 ***T,S o 
^ [0 17 0] zixX 9, S^t^cB Hi, Ti"Cat*ii 

[0X71] 
[&8] 



(17) 5 — 2 6 7 7 6 0 

31 32 

R" s - { 1 — R - exp(2 i d)} 

X0= ' (A' -exp(i<wt)} 

1 -R a -ex P (2 id) 

(1-R) • R"'-ex P (i d) 

Yl=- — — — — . (A' -expOo/i)} 

I - R* • exp(2 i d) 

4 it n L 

6 = 



A' -exp(io>t) : A - exp( i to t )*XMftHoZ. Lfci^CD^ 

"-7 i 7-2 2 0 4©iiigft 

R: ^-7^ 7-2 2 0 4 icfctf SSS-Hg 

n: */4«2 5 0 5<Dg»r^ 

L: 7r^'J -«o-T^S2 5 0 1 ©*Sgg 

[0 17 2) K*f#B lW(S3te^(6)t a./4<g2 2fi£#) 14. T^tSUnS. 

2 0 6<*>±5ft£<*>£|g£ia3 l©BO<t9l:Zl [0 17 3] 

X/4ffi2 2 0 6!)>e>«)aiA3£'B2 (X2^tY [&9] 
X2=X0' -cos(Zl) + Y0' -sin(Zl) 

Y2=-X0 -sin(Z 1).+ Y0 -cos(Z 1) 

. ... . fctfu . .-. . ' ... • - . , ' 

XO' , YO' : I&85&DX0. Y 0 ICfctf-Sexpf i <o t )(D9«- ' 
exp {i{<ut + B/2) } -eM#&X.T£<*tl*{rs§ 

[0174) $ f>»C, A/4tS2 2 0 6 i: <B}fc?- 2 20 [0 1 7 7 1 

7*>#£«<Oft«l4B3 l«)C<0J:7l-rt/4-C**>Sfc [» 1 ll 

»x (B*^ 2 0 7A>c>g3fcS82 2 0 8&tf2 2 0 9~ El= (X3){X3*) 

<E>£-ffi;*JitB 3 (X 3 fife^i: Y 3 f£#) 14. 027<D^ E2= (Y3)(Y3*) 

"OS?!, Six 5. [0 17 8] 

[0 17 5] [&1 2] 

[$io] #0 E3= (X3MX3*) - (Y3)(Y3 # ) 
X 3 = X 2 • cos(ir/4)-Y2 -cos(7r/4> [o i 7 9] 7r7*y • -^-^38 2 5 oi*> 

Y3=X2-s,nU/4) + Y2 -B.nU/4) MJ6 „ 0 o«*rtKJ»tr*B9«>«**i-6TB 

[0 17 6] Civ J: 9. g*8S2 2 0 8»ffl»E 1, S ©Si 3 3fc-eS*Sil6T#3feB 5 - 1 £@ •) <*>(g 
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